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DETAILED ACTION 

Response to Amendment 

This Office Action is responsive to the Amendment filed April 30, 2009. 
The rejection of claims 1-8 under 35 U.S.C. 103(a) as being unpatentable over 
Vasileiadis et al. U.S. Pub. 6,919,062 in view of Kato et al. U.S. Pub. 2004/0157099 and 
further in view of Ediund et al. U.S. Pub. 2003/0159354 is reapplied on new grounds 
necessitated by amendment. 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in section 102 of this 
title, if the differences between the subject matter sought to be patented and the prior art are such that the subject matter as a 
whole would have been obvious at the time the invention was made to a person having ordinary skill in the art to which said 
subject matter pertains. Patentability shall not be negatived by the manner in which the invention was made. 

Claims 1-8 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Vasileiadis et al. U.S. Pub. 6,919,062 in view of Kato et al. U.S. Pub. 2004/0157099 and 
further in view of Ediund et al. U.S. Pub. 2003/0159354. 



With respect to claim 1, Vasileiadis et al. teach a fuel cell system comprising a 
conduit through which cooling fluid flows. See the Abstract. The cooling fluid (cool gas) 
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is recycled tlirougli a permreactor-separator, which comprises a hydrogen permeable 
tube (2), wherein hydrogen within the coolant fluid permeates through the later to 
reduce hydrogen content in the cooling fluid. See col. 3, line 65 to col. 4, line 5. 




The support layer (1) is a permeable membrane therefore providing a breathable 
(claim 3) mesh (claim 4) hydrogen permeates. With respect to claim 5, a second layer 
of hydrogen-permeable material (col. 20, lines 65-68 discloses multiple permeable 
tubes employed in the permreactor). With respect to claim 6, the central annular zone 
serves as support between the layers of hydrogen permeable material. See Figure 1 . 
With respect to claim 7, the second catalytic zone (5) serves as a fluid-permeable 
protective layer disposed about the conduit, protecting the conduit from debris. See 
Figure 1 . With respect to claim 8, the hydrogen permeable tub (1 ) has a catalyst 
coating to induce a reaction between hydrogen and oxygen to produce water. See 
Figure 1 and col. 3, lines 30-68. 

Vasileiadis does not expressly disclose the fuel cell stack in fluid with the cooling 
fluid (claim 1). The reference is also silent to coolant passages passing between the 
membrane of the fuel cell. And a hydrogen permeable tube (claims 2-4). 
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Kato teaches that it is well known in the art to employ coolant passages between 
the membranes of fuel cells. See Figure 1 . 

Ediund teaches that it is well known in the art to employ hydrogen-permeable 
tubs in fuel cell stacks. See paragraph 43. 

However, it would have been obvious to one of ordinary skill in the art at 
the time the instant invention was made to employ the fuel cell stack in fluid with the 
cooling fluid in order to control the stack temperature thereby improving fuel cell 
operation efficiency. Further, the permreactor-separator conduit of Vasileiadis is in fluid 
communication with the passages by providing fuel to the cell. 

With respect to employing coolant passages between the membrane of the fuel 
cell, it would have been obvious to employ the cooling arrangement of Kato, in the fuel 
cell of Vasileiadis, in order to control stack temperature and reactivity between the fuel 
cells. 

With respect to the hydrogen permeable tube, it would have been obvious to one 
of ordinary skill in the art at the time the instant invention was made to employ the tube 
of Ediund in the fuel cell of Vasileidis, in order to separate products in vicinity of the 
membrane tube. 
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Response to Arguments 

Applicant's arguments witli respect to claims 1-8 have been considered but are 
not persuasive. Applicant asserts that Vasileidis does not render obvious claim 1 , 
because the reference does not disclose coolant passages passing between 
membranes of the fuel cell or a hydrogen permeable tube in fluid communication with 
coolant passages. This argument is not persuasive, as the location of the claimed 
coolant passages are the same as fuel passages. In other words, fluid passages are 
located between the proton exchange membrane and the electrodes. Thus, Vasileidis 
teach of a feed gas flowing through a perm reactor-separator satisfies the instant claims, 
because the fuel from the permreactor will be charged to the fuel cell between the 
membrane and electrodes, in order for the fuel cell to function. Further, the permreactor- 
separator conduit is in fluid communication with the passages by providing fuel to the 
cell. 

With respect to Kato (U.S. Pub. 2004/0157099), Applicant asserts that Kato does 
not teach or suggest a hydrogen-permeable conduit in fluid communication with coolant 
passages and comprising a first layer of hydrogen-permeable material, as claimed. 
This assertion is correct however, the reference was solely relied upon to show the 
conventionality of coolant passages. The hydrogen-permeable material is taught by 
Ediund. 

With respect to Ediund, Applicant asserts that the reference does not cure the 
deficiencies of Vasileidis because the hydrogen-permeable tub is in a steam reformer. 
This argument is not persuasive, as the skilled artisan would look to constituents of the 
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fuel cell system, including reformers for devices to improve the structure of the fuel cell 
system. Further, Applicant asserts that Ediund does not teach passing hydrogen 
through the membrane tube, instead Ediund teaches passing hydrogen through the 
tube from the outside of the membrane tube. This argument is not persuasive, as the 
direction of hydrogen permeability does not preclude the skilled artisan from 
appreciating the hydrogen permeability characteristics irrespective of hydrogen gas 
flow. Therefore, the rejections are reapplied on new grounds to show the obviousness 
of fluid communication between the conduit and passages. 



Conclusion 



Applicant's amendment necessitated the new ground(s) of rejection presented in 
this Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP 
§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 37 
CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 
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the advisory action. In no event, liowever, will the statutory period for reply expire later 
than SIX MONTHS from the date of this final action. 

Any inquiry concerning this communication or earlier communications from the 
Examiner should be directed to Monique Wills whose telephone number is (571) 272- 
1309. The Examiner can normally be reached on Monday-Friday from 8:30am to 5:00 
pm. 

If attempts to reach Examiner by telephone are unsuccessful, the Examiner's 
supervisor, Patrick Ryan, may be reached at 571-272-1292. The fax phone number for 
the organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for published 
applications may be obtained from either Private PAIR or Public PAIR. 

Status information for unpublished applications is available through Private PAIR 
only. For more information about the PAIR system, see http://pair- 
direct.uspto.gov.Should you have questions on access to the Private PAIR system, 
contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 
/Monique M Wills/ 
Examiner, Art Unit 1795 



/PATRICK RYAN/ 

Supervisory Patent Examiner, Art Unit 1795 



